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Description 

This invention relates to apparatus and a method 
for maintaining the mask to wafer gap constant in a X- 
ray lithography machine, and more particularly, for 
adjusting the plane of the wafer on a section by sec- 
tion basis so as to compensate for non-planar varia- 
tions of the wafer. 

For many years, semiconductor chips have been 
fabricated utilizing an ultraviolet light lithography 
machine to expose a pattern on a photoresist covered 
wafer. Typical state-of-the-art commercial wafers 
have a diameter of between three and eight inches. 
Since the area of the wafer which desirably can be 
reliably exposed at any given time is substantially less 
than the size of the wafer, the wafer is moved In Incre- 
mental steps across an exposure area, typically dur- 
ing each step, the same pattern of light, defined by a 
mask or reticle, is applied to and exposes a photores- 
ist layer covering the wafer. After the entire wafer has 
been moved in incremental steps past the exposure 
area, each section of the wafer wDI have been identi- 
cally exposed. An example of such a step and repeat 
photolithography system is described in United States 
Patent 4,444,492 in the name of Martin E. Lee. 
Apparatus similar to the step and repeat photo- 
lithography system described in the aforementioned 
Lee patent has been incorporated in the commercial 
products sold by Ultratech Stepper Corppration in its 
models 900 and 1000. 

Historically, the requirements on the semiconduc- 
tor Industry has been to fabricate smaller and smaller 
features on each chip, so that correspondingly more 
and more semiconductor devices can be placed on 
each chip. Recently, the feature size being fabricated 
has reached the limits of conventional ultraviolet 
photolithography machines. More specifically, the 
size of features which can be placed on a semicon- 
ductor wafer is limited by the wavelength of the energy 
used to expose the resist. In the case of ultraviolet 
light, this limit is approximately one micron in size. In 
order to fabricate semiconductors devices with feat- 
ure sizes of less than one micron, and still have 
acceptable yields, it is necessary to utilize an energy 
source with a wavelength shorter than ultraviolet light 
Soft X-rays appears to be the best candidate for such 
a source. 

When fabricating features of less than one micron 
on a semiconductor wafer, other problems are also 
created. These other problems include the regis- 
tration and alignment accuracy requirements placed 
upon the stepper stage carrying the wafer from posi- 
tion to position beneath the exposure area. It is not 
sufficient to merely reduce the size of each of the 
steps of the stepper stage in order to increase the 
accuracy. As the features become smaller and smal- 
ler, other considerations must be taken into account, 
such as the uneven ness of the wafer surface itself. 



For example, see Under hill et al "Wafer flatness as a 
contributor to defocus and to submicron image toler- 
ance in step-an-repeat photolithography", J. Vac. Sci. 
Technol. B5(1), (Jan/Feb 1987). In certain types of X- 

5 ray lithography systems, such as the type originally 
described by Nagel etal in U.S. Patent 4,184,078 and 
further described by Forsyth et al in U.S. Patents 
4,692,934 and 4,700,371, the gap distance between 
the X-ray mask and the resist covered surface of the 

10 water is critical to proper operation. With respect to 
this gap distance, it is desirable to have each section 
of the wafer, when being exposed, evenly spaced 
from the mask over the entire exposure area. In other 
words, it is necessary to maintain the plane of the 

15 exposure side of the wafer parallel with the plane of 
the mask. 

Other registration and alignment problems also 
must be solved when fabricating submicron images 
on semiconductor wafers. Many of these problems 

20 relate to the mechanical structure of the step and 
repeat mechanism itself. All step and repeat mechan- 
isms must be capable of moving the wafer with six dif- 
ferent degrees of freedom. These are linear 
movements in the X, Y, and Z directions, as well as tip, 

25 tilt and theta rotational motions about each of these 
axis. As used herein, "tip" means rotation about the x- 
axis direction, "tilt" means rotation about the y-axls 
direction, and "theta" refers to rotation about the z- 
axis direction. 

so In the past, the controlling mechanisms for mov- 
ing the wafer In the various degrees of freedom have 
been positioned without considering the effect that 
movement in one degree has on the overall position, 
registration and alignment of a particular section of 

35 the wafer. For example, precise X and Y distances 
and hence position, can be measured utilising an 
Interferometer device. In the past, the interferometer 
has been mounted on the stepper mechanism well 
below the plane of the wafer. Thus, any tipping or tilt- 

40 ing while adjusting the plane of the wafer, resulted in 
the slight X or Y error, known as Abbe error, being 
introduced at the point of exposure. This errorwas not 
accurately detected by the interferometer due to Its 
position well below the plane of the wafer. 

45 In accordance with one aspect of this invention, 
there is provided a stepper system for a lithography 
machine of the type used to expose a pattern on a res- 
ist covered semi-conductor wafer, one section at a 
time, said stepper system including means for holding 

so said wafer, means tor holding a pattern defining mask 
in a given plane, means for moving said wafer holding 
means past said mask in integral steps, such that one 
section at a time of said wafer becomes aligned with 
said mask, and means for directing energy through 

55 said mask to expose said pattern on said aligned sec- 
tion of said wafer, characterised by means for deter- 
mining a section plane of each section of said wafer 
relative to said given plane by detecting at least three 
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different points In each section; and means, In res- 
ponse to said means for determining, for adjusting the 
plane of said wafer, as each section of said wafer 
becomes aligned with said mask, to cause that alig- 
ned section to be in a desired relationship to said s 
given plane. 

One preferred embodiment of the subject inven- 
tion is hereafter described, with specific reference 
being made to the following Figures, in which: 

Figure 1 is a diagram, particularly in cut-a-way, of 10 
an X-ray lithography machine utilizing the step 
and repeat mechanism of the subject invention; 
Figure 2 is a prospective view of the step and 
repeat mechanism of the subject invention; 
Figure 3 is a diagram of the upper portion of the 15 
step and repeat mechanism and the lower portion 
of the exposure column and Is useful in under- 
standing the operation of one aspect of the sub- 
ject invention; 

Figure 4 is a view taken across lines 4-4 of Figure 20 
3; 

Figure 5 is a view taken across lines 5-5 of Figure 
3; 

Figure 6 is a semiconductor wafer showing the 
position of the various exposure sections at which 25 
the lithography printing occurs; 
Figure 7 is a enlarged view of a semiconductor 
wafer showing two adjacent exposure sections 
and illustrating the variations in average planer 
alignment; 30 
Figure 8 is a flow diagram of an algorythm for the 
mask leveling function performed by the system 
shown in Figures 1 and 3; 
Figure 9 is a flow diagram of an algorythm for the 
global leveling and alignment of a wafer perfor- 35 
med by the system shown in Figures 1 and 3; and 
Figure 10 is a flow diagram of an algorythm for 
the section by section leveling and exposure of a 
wafer performed by the system shown in Figures 
1 and 3. 40 
Referring now to Figure 1, an X-ray lithography 
machine 10 Is generally shown and Includes a high 
peak power (10 joules) and high repetition rate (one 
hertz) pulsed laser 12, an X-ray source 14, and a 
wafer handling mechanism 1 6 as the principal compo- 45 
nents of machine 1 0. Laser 12 provides a laser beam 
1 8 which is directed by mirrors 20 and 22 and focused 
by lens 24 and finally directed by mirror 26 towards 
X-ray source 14. Laser beam 18 provided by laser 12 
should be powerful enough to cause an X-ray emitting so 
plasma to be formed when beam 18 is focused on a 
metal target. 

X-ray source 14 includes a metal target 20 con- 
tained within an evacuated chamber 30. Laser beam 
1 8 is provided through laser beam port 32, which is a 55 
part of evacuated chamber 30, and focused by lens 
24 to a focal point on target 28. The intensity of laser 
beam 18 is sufficient to create an X-ray emitting 



plasma at the focal point on target 28 and the plasma, 
in turn, emits X- rays 34 into an exposure column 36. 
The broad concept of source 14 is shown in United 
States Patent 4,484,339 in the name of Phillip J. Mal- 
lozzi et al and the particular structure for target 28 is 
more fully described In United States Patent Appli- 
cation Serial Number 07/089,496 entitled "Mass 
Limited Target" in the name of Robert D. Frankel et al, 
which application is assigned to assignee hereof. 

X-ray mask 38, which is positioned at the bottom 
of exposure column 36, is of a type which blocks cer- 
tain X-rays 34 and permits the remaining X-rays 34 to 
pass therethrough, thereby providing a defined pat- 
tern of X-rays from the exposure column 36. Mask 38 
may be of a type described in United States Patent 
Application Serial Number 07/039,983 entitled "Com- 
pensated X-ray Mask" in the name of Irving Plotnlk, 
which application is assigned to the assignee hereof. 

Wafer handling mechanism 16 is of the type in 
which a semiconductor wafer 40 is held in a chuck 42 
and moved In steps so that one exposure section 86 
(seen in Figure 6) at a time of wafer 40 Is positioned 
beneath exposure column 36 to be exposed by the 
pattern of X-rays 34. In fabricating a semiconductor 
chip, many various series of operations on each 
exposure section 86 pf wafer 40 are performed. Many 
of these operations include exposing a pattern on 
each exposure section 86 of wafer 40 followed by 
further processing that exposed pattern in a predeter- 
mined fashion. Except for the first layer, each pattern 
Is exposed on top of a previously exposed and pro- 
cessed layer of wafer 40. It is extremely Important that 
each new exposure section 86 be properly aligned 
with respect to the position of proceeding exposure 
section 86 in order that the fabricated chip operates 
properly. 

In order to preform proper movement and align- 
ment of each section 86 of wafer 40, water handling 
mechanism 16 must be capable of moving wafer 40 
with six degrees of freedom. These six degrees of 
freedom include three linear directions, that is, the X 
direction, the Y direction, and the Z direction, and 
three angular directions. Mechanism 16 rides on aflat 
granite base 44 and includes a Y stage 46 and an X 
stage 48. Affixed above and to X stage 48 is a sub- 
stage 50 upon which the control mechanisms for 
course Z, and the rotational movements are mounted. 
In addition, the Interferometer mirrors 82 and 84 
(shown in Figure 2) are also mounted on substage 50. 
Substage 50 is affixed to X stage 48 a nd moves there- 
with in the X and Y directions. 

Y stage 46 moves over granite base 44 In a direc- 
tion determined by a guide 52 affixed to granite base 
44. Guide 52 determines the Y direction and Y stage 
46 moves back and forth along guide 52 in that deter- 
mined direction. Y stage 46 has a guide 54 affixed 
thereto defining the X direction and X stage 48 moves 
along guide 54. Substage 50 is positioned above X 
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stage 48 by three legs 56-1, 56-2 and 56-3, each of 
which includes a stepper motor assembly 58-1 
through 58-3 and a sensor 60-1 through 60-3. The 
three motor assemblies 58-1 through 58-3 are inde- 
pendently controllable to raise or lower one triangular s 
corner of substage 50 in the Z direction. Each assem- 
bly 58-1 through 58-3 shaft is precisely guided by 
means of flexure pivots (not shown). By moving each 
of the three motor assemblies 58-1 through 58-3 
together, small Incremental movements In the Z direo- 10 
tion can be obtained. Hereafter, this is referred to as 
"Fine Z Movement". By moving one or two of the motor 
assemblies 58-1 through 58-3 individually, the tip and 
tilt degrees of freedom referred to earlier can be 
obtained. *s 

Motor assemblies 58-1 through 58-3 are rigidly 
affixed in a vertical direction from the X stage 48. This 
causes a slight lateral movement od substage 50, 
relative to the fixed drive shafts of the motor 
assemblies 58-1 through 58-3, to occur during the tip- 20 
ping or tilting of substage 50. To permit this lateral 
movement the shaft connecting motor assembly 58-1 
to substage 50 includes a ball and socket coupling 62 
designed to prevent any lateral movement However, 
the coupling of the shaft from motor assembly 58-2 to 
substage 50 is a ball and vee grove coupling 64, 
designed to permit lateral movement in either the x- 
or y-direction only, and the coupling of the shaft from 
motor assembly 58-3 to substage 50 is a bail and flat 
coupling 66 (seen in Figure 3), designed to allow 
lateral movement in either of the X or Y directions. 

Y stage 46 moves along Y guide 52 by conven- 
tional driver means (not shown) in discrete steps and 
X stage 46 moves along guide 54 by similar conven- 
tional drive means (not shown). X stage 48 is held 
above Y stage 46 by four air bearings 55 extending 
down from the corners thereof. Air bearings 55 glide 
along granite base 44 in the direction defined by guide 
54. By spacing the four air bearings 55 as far apart as 
possible, the slight variations in the plane of granite 
base 44 cause relatively small and repeatable tip and 
tilt changes in the wafer 40 held by chuck 42. Adjust- 
ments to the tip and tilt position of wafer 40 can then 
be made by the apparatus and techniques hereafter 
described. 

Chuck 42 includes a chuck plate 68 for holding 
wafer 40 and a motor 70 for moving plate 68 In rela- 
tively large vertical increments (course Z). An 
activator, such as motor, 70 is affixed to the bottom of 
substage 50 by a flexure 72, such that as motor 70 
operates, the movement is perpendicular to substage 
50. Motor 70 may be selected to move wafer chuck 42 
upwards from its rest position to a typical displace- 
ment of 5 millimeters. A preferred embodiment of 
motor 70 is an air cylinder, or a solenoid. The fine Z 
movement is controlled by motor assemblies 58-1 
through 58-3, which have incremental steps of 0.12 
microns and a maximum range of 400 microns. 



In order to properly position wafer 40 with respect 
to mask 38, a chuck sensor 74 and X-ray chamber 
sensor 76 are provided, each of which is coupled to 
the respective chuck 42 and exposure column 36 by 
respective brackets 78 and 80. The detailed construc- 
tion of sensor 74 and 76 wDI be described hereafter 
with respect to Figure 3 and the operation thereof will 
be described hereafter with respect to Figures 8 and 
10. 

The precise X and Y positions of wafer handling 
mechanism 16 can be determined by a Interferometer 
device. Such a device is well known in the art and 
includes a light transmitting device (not shown), one 
of the Y mirror 82 or the X mirror 84, and a light receiv- 
ing device (not shown). The interferometer device 
measures the accumulated Doppler shift between 
transmitted and received light beam and thereby 
determines very precise displacements. For 
example, the interferometer devices may measure 
relative X and Y distances in lithography system 1 0 in 
the order of 0.02 micron. The Y mirror 82 and X mirror 
84 associated with the two interferometer devices are 
mounted on substage plate 50 very close to the same 
height as wafer 40. By mounting mirrors 82 and 84 in 
this position, any corresponding X and Y lateral move- 
ment at the wafer 40 exposure plane due to the tip and 
tilt adjustment by fine Z motor assemblies 58-1 
through 58-3 is monitored by the interferometer. 

In addition, there is associated with coarse Z 
motor 70 means (not shown) for rotating the plate 68 
to provide a rotational degree of freedom movement 
Such means are well known in the art and are des- 
cribed in the afore-mentioned patent to Lee. 

Referring now to Figures 3-7, the detailed man- 
ner in which mechanism 16 operates to properly posi- 
tion and align a section of wafer 40 with respect to 
mask 38 wQI now be described. Generally, In X-ray 
lithography systems, such as machine 10, the dist- 
ance of the gap 39 between the mask 38 and wafer 
40 is critical to the proper exposure of the resist layer 
on water 40. The plasma creating the X-rays within X- 
ray source 14 is extremely small and considered for 
purposes herein to be a point source. Thus, the X-rays 
are emitted in a cone from the point source and those 
X-rays which pass through the X-ray transmissive 
portion of mask 38 continue expanding away from the 
axis of the cone. In order to regulate magnification, 
the gap 39 distance between mask 38 and wafer 40 
should be maintained small and constant 

The size of the features which may be exposed on 
wafer 40 using an X-ray energy source is 0.5 micron 
or less in size. With this small feature size, it Is neces- 
sary that precise alignment be maintained between 
the wafer 40 and mask 38 and any change in magni- 
fication caused by variations in the qap 39 between 
mask 38 and wafer 40 must be kept to a minimum. For 
example, if the gap 39 is set to be 20 microns, it should 
not vary by more than 0.25 microns at any point from 
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mask 38. With such a smalt tolerance available for the 
gap 39 distance, one must consider the flatness of 
wafer 40 itself. 

In using a step and repeat handling mechanism, 
such as mechanism 1 6, the wafer 40 is broken down s 
into various exposure sections eb, which will be exp- 
osed one at a time. In Figure 6, a typical wafer is 
shown being broken into 16 different exposure sec- 
tions 86, numbered 1 through 16. Each of these 
exposure sections 86 of wafer 40 is aligned beneath 
mask 38, one at a time, and each aligned section 86 
is then exposed. Within each section, one or several 
semiconductor chips may be exposed. The limiting 
factor on each section is the size of the membrane 
portion of mask 38 which is transmissive to X-rays. 
The area of each exposure section 86 is significantly 
less than the size of wafer 40 which may be as much 
six or more inches in diameter. While a wafer 40 is 
generally considered to have a very fiat surface, 
when view under extreme magnification, as see in 
Figure 7, the wafer 40 surface stDI varies slightly along 
the length thereof. The peak to valley variations may 
be as much as 2 microns. This difference may be sig- 
nificantly increased after many layers of resist ma- 
terial and further processing the wafer have occurred. 

In Figure 7, the arrows 88 define two adjacent 
exposure various sections 86 on wafer 40. As can be 
seen in Figure 7, the average plane will vary between 
different exposure sections of wafer 40. If the third 
dimension had been shown in Figure 7, different 
additional tip and tilt alignment of the plane would 
have been shown, based on the peaks and valleys of 
the wafer 40. Further, the uneven application of 
photoresist may increase the peak to valley variation 
in a wafer. Because of this unevenness along the top 
of wafer 40, it is necessary to adjust the gap 39 based 
on the average plane of each exposure section 86 of 
wafer 40. The apparatus heretofore described with 
respect to wafer handling mechanisms 1 6 is adapted 
to accomplish this adjustment 

Referring again to Figure 3, sensors 60-1, 60-2 
and 60-3, positioned between substage 50 and X 
stage 48, are each capacitive sensors which provide 
a voltage signal to controller 90. Controller 90 may be 
any conventional digital computer system with 
appropriate input/putput devices, such as analog to 
digital converters, capable of receiving signal from 
and providing signals to different components, such 
as the sensors and motors, in mechanism 16. Sensor 
74 is also a capacitive sensor and provides a voltage 
to controller 90. In the case of capacitive sensors 60- 
1, 60-2, 60-3 and sensor 74, the voltage provided 
thereby manifest the distance from the end of the sen- 
sor to a conductive object, such as substage 50 or a 
conductive portion on X-ray chamber sensor 76. For 
example, sensors 60-1, 60-2, 60-3 and 74 may be 
capacitive sensors manufactured and sold by ADE 
Corp. of Newton, Mass. under model number 3800 



and are accurate sensing a distance to within 0.05 
microns. 

The X-ray chamber sensor 76 include three air 
probe sensor 92, 94, and 96 positioned with respect 
to one another, as shown in Figure 4. The distance be- 
tween each sensors 92, 94, and 96 Is selected so that 
ail three sensors 92, 94, and 96 fit within an exposure 
section 86 of wafer 40. In the preferred embodiment, 
sensors 92, 94 and 96 are spaced as far apart as 
possible to still fit within one of the exposure sections 
86. The air sensors 92, 94, and 96 operate by provi- 
ding a flowing column of air against a solid surface, 
such as wafer 40, and measuring the back pressure 
of that column of air. The back pressure is a manifes- 
tation of the distance between the particular air sen- 
sor and the solid surface. Air sensor 92, 94, and 96 
are accurate sensing a distance to within 0.05 
microns. 

Referring now to Figures 8, 9, and 10 the manner 
in which apparatus 1 6 operates to adjust the plane for 
each of the exposure sections 86 will now be des- 
cribed. The algorithms described with respect to Fig- 
ures 8, 9, and 1 0 may be programed into controller 90, 
which controls the various components, such as the 
motors, sensors, alignment systems and interferome- 
ter, to perform the functions indicated by Figures 8, 9, 
and 10. In particular, controller 90 Is coupled to read 
the values provided by sensors 60-1, 60-2, 60-3, 74, 
92, 94, and 96. Further, controller 90 provides signals 
to and receive signals from the interferometer for pre- 
cisely determining the exact X and Y position of 
mechanism 1 6 and controller 90 receives signals from 
the alignment systems (not shown) for aligning a par- 
ticular section. 86 of wafer 40 properly beneath mask 
38. In response to these signals, controller 90 pro- 
vides signals to control the various motors associated 
with mechanism 10, Including the X direction motor 
and Y direction motor, theta motor, course Z motor 70, 
and the fine Z motor assemblies 58-1 , 58-2 and 58-3. 

Refering specifically to Figure 8, the Locate Mask 
Plane algorithm 104 is executed one time after each 
new mask 38 is positioned against exposure column 
36. A new mask 38 may be positioned by the use of 
the course Z motor 70. First the new mask 38 is 
prealigned and placed on piate 68, and the course Z 
motor 70 and fine Z motor assemblies 58-1 , 58-2 and 
58-3 raise chuck 42 until the mask 30 Is approximately 
20 microns beneath exposure column 36. After prop- 
erly aligning the mask using the alignment system, a 
vacuum chuck is turned on and mask 38 is held in 
place, as illustrated in Figure 3. Whfle not shown in 
Figure 3, air sensors may be included within exposure 
column 36 to assist in determining the 20 micron dis- 
tances from column 36. 

Once mask 38 is properly positioned in exposure 
column 36, algorithm 104, shown in Figure 8, is exec- 
uted to locate the plane of mask 38. Knowing the 
plane of mask 38, of course, Is necessary in order to 
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ultimately accomplish the goal of placing wafer 40 at 
a fixed gap 39 distance below mask 38. In order for 
the gap 39 distance to remain fixed, the plane of wafer 
40 must be made parallel to the plane of mask 38. 

Since mask 38 is a replaceable item, slight vari- s 
atlons in the plane from mask to mask can be antici- 
pated. Hence, it is necessary to determine the plane 
of mask 38 relative to a fixed structure within system 
1 0 and this fixed structure is the plane of sensors 76. 
To do this, first, according to block 106 in algorithm 10 
1 04, course Z motor 70 is moved to its upper position, 
and the fine Z motor assemblies 58-1 , 58-2 and 58-3, 
are moved to their mid-range position. The exact posi- 
tion is not critical for the performance of the block 106 
function. Next, according to block 108, the controller is 
90 provides signals to the X and Y drive motors and 
positions sensor 74 beneath a point adjacent to sen- 
sor 92 of sensors 76. At this point, the controller 90 
reads the value provided by sensors 74, and sensors 
60-1 , 60-2 and 60-3. The reading for sensors 60-1 , 60- 20 
2 and 60-3 is stored for future use to determine any 
drift which may occur over longer periods of time, 
including the time between the changes of mask 38. 

Next, according to block 110, controller 90 pro- 
vides signals to the X and Y drive motors until such 25 
time as sensor 74 is positioned adjacent to sensor 94. 
Again controller 90 reads sensor 74 and stores the 
value. Finally according to block 112, the X and Y 
drive motors move sensor 74 adjacent to sensor 98 
and the sensor 74 value is again read and stored. At 30 
this point In time, three points adjacent to sensors 92, 
94 and 96 on the plane of sensors 76 are known. 
These three points, thus, define a known physical 
plane within the system which remains constant over 
time. This defined plane can now be used as a refer- 35 
ence plane from which other planes can be measured. 

Next according to blocks 114, 116 and 118, the X 
and Y drive motors are engaged to move sensor 74 
beneath three points 98, 100 and 102 on mask 38. 
These points 98, 1 00 and 1 02 are seen in Figure 5 and 40 
are ideally positioned near the outer edge of mask 38 
at approximately equilateral angles. At the time sen- 
sor 74 is positioned beneath each of the points 98, 
1 00 and 102, the voltage value provided sensor 74 is 
read and stored by controller 90. 45 

Now, three points from the sensor 76 plane are 
known and three points from mask 38 plane are 
known. From this information as indicated by block 
120, controller 90 calculates necessary offset values 
for sensors 92, 94 and 96 relative to the plane defined so 
by the three points 98, 100 and 102 on mask 38. The 
calculated offset values permit sensors 92, 94 and 96 
to Indicate values of a plane parallel to the mask 38 
plane. The calculated offset value for sensors 92, 94 
and 96 must take into account both the mechanical 55 
difference between the sensors 92, 94 and 96 and the 
differences in alignment of the plane of sensors 92, 94 
and 96 and the plane of mask 38. Further, the dist- 



ance d, shown in Figure 3 as that distance between 
the plane of sensors 92, 94 and 96 and the plane of 
mask 38, must be considered in calculating the offset 
value. By calculating these offset values, when the 
readings provided by the three sensors 92, 94 and 96 
are added to the offset values, the plane of the object 
sensed (e.g. wafer 40) is parallel to the plane of mask 
38. At this point, as indicated by block 122 the execu- 
tion of the Locale Mask Plan algorithm 104 is com- 
plete. 

After the mask plane is located, a wafer 40 is 
prealigned and placed on to plate 68 of chuck 42 for 
exposure by X-ray lithography system 10. Prior to 
exposing the resist layer of wafer 40, it is necessary 
to globally level and align, as indicated by algorithm 
124 in Figure 9. First, according to block 126, control- 
ler 90 directs the X and Y drive motors to operate until 
global alignment mark 1 66 of wafer40 is beneath sen- 
sor 92. The global alignment mark 1 66, as well as two 
other arbitrary locations 168 and 170 are shown on 
wafer 40 In Figure 6. Ideally these three locations 166, 
168 and 170 are positioned near the edge of wafer 40 
and spaced sufficiently far apart so the a global plane 
for wafer 40 can be determined. As will be described 
hereafter with respect to Figure 10, the individual 
planes for each of the exposure sections 86 will be 
determined relative to the global plane. 

After global alignment mark 166 is positioned 
beneath sensor 92, then, according to block 130, the 
fine Z motors 58-1, 58-2 and 58-3 are moved until 
sensor 92 indicates that the distance to mark 166 on 
wafer 40 is equal to the Ideal gap 39 distance of 20 
microns. In making the determination of the gap 39 
distance, the offset value calculated at block 120 for 
sensor 92 is utilized. Next, according to blocks 130 
and 132 the X and Y drive motors are engaged until 
points 168 and 170 are positioned beneath sensor 92 
and the sensor 92 value is read. At this point, three 
values, which may be different, have been read for 
the three points 166, 168 and 170 on wafer 40. Each 
of these value represent a different distance relative 
to the desired 20 micron gap 39 distance. Next, as 
indicated by block 134, a set of three equations are 
solved in order to determine the three settings for fine 
Z motor assemblies 58-1, 58-2 and 58-3 in order that 
the global plane of water 40 is parallel to the plane of 
mask 38. These equations are as follows: 
P1 = Mq1 +r2q2 + r3q3 
P2 = s1-q1 + s2-q2 + s3-q3 
P3 = t1q1 + t2q2 + t3q3 
where P1 , P2, P3 are the measured distance from the 
sensor 92 to wafer 40, at the three points 166, 168 and 
1 70; r, s, t are functions of mechanism 1 6 and sensor 
92 geometry and are known constants for each 
machine 10; and q1, q2, q3 are the distance that each 
motor assembly 58-1, 58-2 and 58-3 must be moved 
to bring about the required change in wafer 40 to air 
sensor 92 distance so that the global plane of wafer 
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40 Is parallel to mask 38. 

After the above three equations are solved, the 
values of q1, q2 and q3 will be known. At this point, 
controller 90 sends proper signals to each of motor 
assemblies 58-1 , 58-2 and 58-3 to cause fine Z move- s 
merit, such that the globally defined plane of wafer 40 
is made parallel to the plane of mask 38. Then, 
according to block 1 36, controller 90 transmits signal 
to the X and Y drive motors to cause wafer 40 to be 
moved beneath exposure column 36 and properly 10 
aligned therewith. At this point, as Indicated by block 
138, the Global Level and Align algorithm is com- 
pleted. 

Referring now to Figure 10, XRL system 10 is 
almost ready to begin exposing the photoresist layer 15 
of wafer 40. However, before this can be done, it is 
necessary to determine the specific plane of each of 
the exposure sections 86 of wafer 40, in as much as 
these individual sections 86 may have a somewhat 
different plane that the global plane of wafer 40. Thus, 20 
the Map And Expose Wafer Algorithm is executed. 
First, according to block 142, controller 90 generates 
signals to the X and Y drive motors to cause site 1 to 
be moved under sensors 92, 94 and 96. Next accord- 
ing to block 144, the values provided by sensors 92, 25 
94 and 96 are read and the offset values from block 
120 added and the equations, described above with 
respect to block 134, are again solved for the plane of 
site 1. At this point, as indicated at block 146, motor 
assemblies 58-1, 58-2 and 58-3 are issued com- so 
mands to level site 1 with respect to the mask plane. 

Next according to block 148, a determination Is 
made whether the site is level. This determination can 
be quickly made by determining whether the offset 
adjusted values provided by the sensors 92, 94 and 35 
96 are the same as these calculated. If not, the func- 
tion at blocks 144 and 146 is repeated. If the site Is 
level, then according to block 1 50, the values of sen- 
sors 60-1 , 60-2 and 60-3 are stored for later use. Next, 
according to block 152, a determination is made 40 
whether the last site has been leveled. If not, then 
according to block 1 54, the X and Y drive motors move 
wafer 40 so that the next site Is beneath sensors 92, 
94 and 96 and the next site is leveled beginning with 
block 144, as just described. 45 

If at block 1 52, it was determined that the last site 
had been leveled, then according to block 156 the X 
and Y drive motors move site 1 beneath the exposure 
column 36. Site 1 is then aligned with mask 38 and 
according to block 1 58, fine Z motor assemblies 58-1 , so 
58-2 and 58-3 are set so that the sensor 60-1, 60-2 
and 60-3 associated therewith read the same as the 
values stored for site 1 with respect to block 1 50. With 
this setting, site 1 is parallel to and the proper gap 39 
distance from mask 38. At that point, controller 90 ss 
generates commands to cause the laser 12 to provide 
laser beam 18 causing X-rays to be generated and 
site 1 to be exposed. 



Next, according to block 160, a determination is 
made whether the last site has been exposed. If not, 
controller 90 issues commands to cause the X and Y 
drive motors to move and align the next site beneath 
the exposure column and block 1 58 is repeated for the 
next site. When, at block 160, the determination Is 
made that the last site was exposed the Map And Exp- 
osed Wafer algorithm ends, as indicated by block 164, 
and wafer 40 is removed and a new wafer is placed 
on plate 68 for further processing. The new wafer 40 
must then be globally leveled and aligned and each 
site thereof must leveled and aligned before being 
exposed. 



Claims 

1. A stepper system (16) for a lithography 
machine (10) of the type used to expose a pattern on 
a resist covered semi-conductor wafer (40), one sec- 
tion (86) at a time, said stepper system (1 6) including 
means (42 and 50) for holding said wafer (40), means 
(36) for holding a pattern defining mask (38) in a given 
plane, means (46 and 48) for moving said wafer hold- 
ing means (68) past said mask (38) in integral steps, 
such that one section (86) at a time of said wafer (40) 
becomes aligned with said mask (38), and means (1 2, 
14, 28) for directing energy through said mask (38) to 
expose said pattern on said aligned section (86) of 
said wafer (40), characterised by means (74, 92, 94, 
96, 98, 100, 102) for determining a section plane of 
each section (86) of said wafer (40) relative to said 
given plane by detecting at least three different points 
in each section; and means (58-1, 58-2, 58-3, 60-1, 
60-2 and 60-3), in response to said means (74, 92, 94, 
96, 98, 100, 102) for determining, for adjusting the 
plane of said wafer (40), as each section (86) of said 
wafer (40) becomes aligned with said mask (38), to 
cause that aligned section (86) to be in a desired rela- 
tionship to said given plane. 

2. The stepper system according to claim 1 
characterised In that said desired relationship Is the 
section plane of said section being parallel to said 
given plane. 

3. The stepper system according to claim 2 
characterised in that said means for determining (74, 
92, 94, 96, 98, 100, 102) further determines the plane 
of said mask (38) as said given plane. 

4. The stepper system according to claim 1, 2 or 
3 characterised in that said means (74, 92, 94, 96, 98, 
100, 102) for determining includes three separated 
first sensors (92, 94 and 96) affixed to said mask 
holding means (36), said three first sensors (92, 94 
and 96) being positioned to be within an area (76) cor- 
responding to the area of each wafer (40) section (86); 
a second sensor (74) affixed to said wafer holding 
means (42 and 50); three separated vertical motors 
(58-1, 58-2 and 58-3) affixed between said moving 
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means (46 and 48) and said wafer holding means (42 
and 50) for adjusting the plane of said wafer holding 
means (42 and 50) with respect to said moving means 
(46 and 48); and control means (90) for controlling 
said moving means (46 and 48), said three first sen- 
sors (92, 94 and 96), said second sensor (74) and said 
three motors (58-1, 58-2 and 58-3) to position each 
section (86) of said wafer (40) beneath and parallel to 
said mask (38). 

5. The stepper system according to claim 4 
characterized in that said wafer holding means (42 
and 50) includes a plate (50); and characterized in 
that each motor (58-1. 58-2 and 58-3) is positioned 
between said moving means (46 and 48) and said 
plate (50), said motors (58-1 , 58-2 and 58-3) adjusting 
the plane of said plate (50) upon command of said 
control means (90). 

6. The stepper system according to claim 4 or 5 
characterized in that said control means (90) controls 
said motors (58-1, 58-2 and 58-3) independently in 
response to signals provided from said three first sen- 
sors (92, 94 and 96) and said second sensor (74). 

7. The stepper system according to claim 4 
characterized in that each of said sensors (74, 92, 94, 
and 96) provides a signal to said control means (90) 
manifesting the distance from that sensor (74, 92, 94, 
and 96) to another object; In that said control means 
(90) provides signals to said moving means (46 and 
48) to move said second sensor (74) to three sepa- 
rated first desired positions (beneath 92, 94 and 96) 
with respect to each of said first sensors (92, 94 and 
96), said second sensor (74) providing a signal to said 
control means (90) when at each of said three first 
desired positions (beneath 92, 94 and 96) manifesting 
the distance from said second sensor (74) to each of 
said first desired positions (beneath 92, 94 and 96); 
and in that said control means (90) provides signals 
to said moving means (46 and 48) to move said sec- 
ond sensor (74) to at least three separated second 
desired positions (beneath 98, 100 and 102) with res- 
pect to said mask (38), said sensor (74) providing a 
signal to said control means (90) when at each of said 
three second desired positions (beneath 98, 100 and 
102) manifesting the distance from said second sen- 
sor (74) to each of said second desired positions 
(beneath 98,100 and 102). 

8. The stepper system according to claim 7 
characterized in that said control means (90) calcu- 
lates relative offset values for said first sensors (92, 
94 and 96) based upon the relative differences in the 
signals provided to said control means (90) by said 
second (74) sensor when at said first and second des- 
ired positions (beneath 92, 94, 96, 98, 100 and 102). 

9. The stepper system according to claim 8 
characterized in that said control means (90) provides 
a signal to said moving means (46 and 48) to move to 
a first predetermined location (166) of said wafer (40) 
a predetermined distance under one (92) of said first 



sensors (92, 94 and 96), said first predetermined dis- 
tance being the desired distance between said mask 
(38) and said wafer (40), plus said relative offset 
value, said control means (90) thereafter moving, one 

5 at a time, second and third predetermined location 
(168 and 170) of said wafer (40) under said one first 
sensor (92) and said one first sensor (92) providing a 
signal to said control means (90) manifesting the dis- 
tance between said one first sensor (92) and said res- 

10 pective second and third predetermined locations 
(168 and 170). 

10. The stepper system according to claim 9 
characterized in that said control means (90) calcu- 
lates the global plane of said wafer (40) in response 

15 to said one first sensor (92) signals manifesting the 
distance between said one first sensor (92) and said 
respective first, second and third predetermined loca- 
tions (166, 168 and 170) and provides signals to said 
motors (58-1, 58-2 and 58-3) to globally level said 

20 wafer (40) with respect to said one first sensor (92), 
so that said wafer (40) is globally parallel to said mask 
(38). 

11. The stepper system according to claim 10 
characterized in that said control means (90) provides 

25 a signal to said moving means (46 and 48) to move 
to a first section (1) of said wafer (40) beneath said 
three first sensors (92, 94 and 96), said three first sen- 
sors (92, 94 and 96) providing signals to said control 
means (90) manifesting the distance between each 

30 first sensor (92, 94 and 96) and said first section (1). 

12. The stepper system according to claim 11 
characterized In that said control means (90) calcu- 

/ lates the plane of said first section (1) in response to 
said three first sensors (92, 94 and 96) signals manf- 

35 festing the distance between each first sensor (92, 94 
and 96) and said first section (1); in that said control 
means (90) provides signals to said moving means 
(46 and 48) to move said first section (1) Into align- 
ment with said mask (38); and in that said control 

40 means (90) provides signals to said motors (58-1 , 58- 
2 and 58-3) to level said first section (1) with respect 
to said first sensors (92, 94 and 96), so that said first 
section (1) is parallel to said mask (38). 

13. The stepper system according to claim 12 
45 characterised in that the said control means (90) pro- 
vides a signal to said moving means (46 and 48) to 
move to a second section (2) of said wafer (40) 
beneath said three first sensors (92, 94 and 96), said 
three first sensors (92, 94 and 96) providing signals 

50 to said control means (90) manifesting the distance 
between each first sensors (92, 94 and 96) and said 
second section (2); in that said control means (90) cal- 
culates the plane of said second section (2) in res- 
ponse to said three first sensor (92, 94 and 96) signals 

55 manifesting the distance between each first sensor 
(92, 94 and 96) and said second section (2); in that 
said control means (90) provides signals to said mov- 
ing means (46 and 48) to move said second section 

8 
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(2) Into alignment with said mask (38); and in that said 
control means (90) provides signals to said motors 
(58-1 , 58-2 and 58-3) to level said second section (2) 
with respect to said first sensors (92, 94 and 96) so 
that said second section (2) is parallel to said mask 
(38). 

14. A method of exposing a resist covered semi- 
conductor wafer (40) in a stepper system (16) for a 
lithography machine (10) in which one section (86) at 
a time of said wafer (40) la aligned with a pattern defi- 
ning mask (38) and energy (34) is applied through 
said mask (38) to expose said pattern on that aligned 
section (86), characterised by the steps of determin- 
ing a section plane of each section (86) of said wafer 
(40) relative to the plane of said mask (38) by detect- 
ing at least three different points in each section; and 
adjusting the plane of said wafer (40) each time a sec- 
tion (86) of said wafer (40) is aligned with said mask 
(38) to cause the plane of that aligned section (86) to 
be in a desired relation with respect to said given 
plane. 

15. The method according to claim 14 character- 
ised in that said desired relation is parallel. 

16. The method according to claim 14 charac- 
terized in that said method further includes the step 
of determining the plane of said mask (38). 

17. The method according to claim 14 charac- 
terized in that said step of determining includes the 
steps of locating the plane of said mask (38) relative 
to a fixed plane (76) and globally leveling said wafer 
(40) with respect to said located mask (38) plane. 

18. The method according to one of claims 14 
through 17 characterized in that said step of adjusting 
includes storing data manifesting the relative position 
of three points (beneath 92, 94 and 96) in each section 
(86) with respect to a knon position (76). 

19. The method according to claim 17 charac- 
terized in that said wafer (40) Is held by a mechanism 
(16) which moves said wafer (40) in the x, y and z 
linear directions and which rotates said wafer (40) 
about the x, y and z axis, said mechanism (1 6) having 
a first distance sensor (74) positioned in fixed rela- 
tionship to said wafer (40) and a second distance sen- 
sor (92, 94 and 96) positioned in relationship to said 
fixed plane (76); characterized in that said step of 
locating includes moving said mechanism (16) in the 
x and y directions, when at a predefined z position, so 
that said first sensor (74) is in a predetermined rela- 
tionship, one at a time, with three predefined points 
(beneath 92, 94 and 96) on said fixed plane (76) and 
reading the distance sensed by said first sensor (74) 
at each of said three points (beneath 92, 94 and 96), 
moving said mechanism (16) in the x and y directions, 
when at said predefined z position, so that said first 
sensor (74) is in a predetermined relationship, one at 
a time, with three predefined points (98, 100 and 102) 
on said mask (38), each of said predetermined mask 
points (98, 100 and 102) being paired with one of said 



fixed plane points (beneath 92, 94 and 96), and cal- 
culating the offset distance between said fixed plane 
(76) and mask (38) for each of said three points pairs 
(beneath 92, 94 and 96 and 98, 100 and 102). 

5 20. The method according to claim 19 charac- 

terized In that said step of globally leveling Includes 
the steps of moving said mechanism (16) in the x and 
y directions, when at a second predefined z position, 
so that said second sensor (92, 94 and 96) is in a pre- 

10 determined relationship, one at a time, with three 
spaced apart points (166, 168 and 170) on said wafer 
(40) and reading the distance sensed by said second 
sensor (166, 168 and 170) at each of said three points 
(166, 168 and 170); and moving said wafer (40) 

15 around said x axis and said y axis until said wafer (40) 
is parallel to said mask (38) plane. 

21. The method according to claim 20 charac- 
terized in that said wafer (40) has a plurality of pre- 
defined and presized sections (86), each of which is 

20 to be exposed and said second sensor (92, 94 and 96) 
Includes three triangularly positioned Individual sen- 
sors (92, 94 and 96) for providing a signal manifesting 
the distance from said sensor (92, 94 and 96) to a 
fixed point, said three sensors (92, 94 and 96) being 

25 positioned with respect to one another to fit within one 
section (86) of said wafer (40) charactertxed In that 
said step of adjusting includes the steps of moving 
said mechanism (16) in the x and y directions, while 
at said a second predefined z position, until said three 

so second sensors (92, 94 and 96) are within one section 
(86) of said wafer (40), rotating the planar position of 
said wafer (40) about said x axis and said y axis, stor- 
ing data manifesting the position of said wafer (40) 
plane, and moving said mechanism (16) in the x and 

33 y directions until said section (86) is aligned with said 
mask (38) and setting said plane of said wafer (40) in 
response to said stored data. 

22. The method according to claim 21 charac- 
terized in that said steps of moving said mechanism 

40 (16) in the x and y directions until said three second 
sensors (92, 94 and 96) are within one section (86) of 
said wafer (40), rotating the planar position of said 
wafer (40) about said x axis and said y axis, and stor- 
ing data manifesting the position of said wafer (40) 

45 plane are repeated for each section (86) of said wafer 
(40) prior to said step of moving said mechanism (1 6) 
in the x and y directions until said section (86) is alig- 
ned with said mask (38); and In that said step of mov- 
ing said mechanism (16) in the x and y directions until 

50 said section (86) is aligned with said mask (38) and 
setting said plane of said wafer (40) in response to 
said stored data is repeated for each section (86) of 
said wafer (40). 



55 

Patentanspruche 



1. Ein Schrlttschaltsystem (16) fflr eine Stein- 
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druckmaschine (10) des Typs, der zum Exponieren 
eines Musters auf einem mit Fotolack beschichteten 
Halbleiterpl§ttchen (40), einen Abschnitt (86) zur Zeit, 
benutzt wird, wobei das besagte Schrittschaltsystem 
(16) Vorrichtungen 42 und 50) zum Festhalten des be- 
sagten Plattchens (40). eine Vorrichtung (36) zum 
Festhalten eine Musterabgrenzungsmaske (38) in ei- 
ner gegebenen Ebene, Vorrichtungen (46 und 48), 
urn die besagte Platlchen-Haltevorrichtung (68) in in- 
tegrlerten Schrltten In einer solchen Webe an die be- 
sagte Maske (38) vorbel zu bewegen, dad eln 
Abschnitt (86) des besagten Plattchens (40) zur Zeit 
mit der besagten Maske (38) ausgerichtet wird, und 
Vorrichtungen (12, 14, 28) einbezieht, urn Energie 
durch die besagte Maske (38) zu leiten und dadurch 
das besagte Muster auf dem besagten ausgerlchte- 
ten Abschnitt (86) des besagten Plattchens (40) zu 
exponieren; gekennzeichnet durch Vorrichtungen 
(74, 92, 94, 96, 98, 100, 102) zur Bestimmung einer 
Schnittebene jedes Abschnitts (86) des besagten 
Plfittchens (40) relatlv zu der besagten gegebenen 
Ebene durch Erkennung von mlndestens drel ver- 
schiedenen Punkten in jedem Abschnitt, und durch 
Vorrichtungen (58-1, 58-2, 58-3, 60-1 , 60-2 und 60-3) 
in Reaktion auf die besagten Vorrichtungen (74, 92, 
94, 96, 98, 100, 102) zur Bestimmung, zum Justleren 
der Ebene des besagten Plittchens (40), wfihrend je- 
der Abschnitt (86) des besagten Plattchens (40) mit 
der besagten Maske (38) ausgerichtet wird, urn zu be- 
wirken, daft der ausgerichtete Abschnitt (86) in einer 
geuOnschten Beziehung zu der besagten gegebenen 
Ebene steht 

2. Das Schrittschaltsystem nach Anspruch 1 , da- 
durch gekennzeichnet, dad die besagte gewunschte 
Beziehung die Schnittebene des besagten Abschnitts 
ist, der parallel zu der besagten gegebenen Ebene 
llegL 

3. Das Schrittschaltsystem nach Anspruch 2, da- 
durch gekennzeichnet, daS die besagten Vorrichtun- 
gen zur Bestimmung (74, 92, 94, 96, 98, 100, 102) 
weiterhin die Ebene der besagten Maske (38) als die 
besagte gegebene Ebene bestimmen. 

4. Das Schrittschaltsystem nach Anspruch 1, 2 
oder 3, dadurch gekennzeichnet, dad die besagten 
Vorrichtungen (74, 92, 94, 96, 98, 100, 102) zur Be- 
stimmung drei getrennte erste Sensoren (92, 94 und 
96) elnbeziehen, die an der besagten Maskenhalte- 
vorrichtung (36) befestlgt slnd, wobei die besagten 
drei ersten Sensoren (92. 94 und 96) so positioniert 
sind, dafc sie inner h alb eines Bereichs (76) liegen, der 
dem Bereich jedes Plattchen(40)-Abschnitts(86) ent- 
spricht; einen zweiten Sensor (74), der an den besag- 
ten Piattehen-Haltevorrichtungen (42 und 50) befe- 
stigt ist; drei getrennte Vertikalmotoren (58-1, 58-2 
und 58-3), die zwischen den besagten beweglichen 
Vorrichtungen (46 und 48) und den besagten Piatt- 
ehen-Haltevorrichtungen (42 und 50) befestigt sind, 
urn die Ebene der besagten Piattehen-Haltevorrich- 



tungen (42 und 50) mit Bezug auf die besagten be- 
weglichen Vorrichtungen (46 und 48) zu justieren, 
und eine Steuervorrichtung (90) zum Steuern der be- 
sagten beweglichen Vorrichtungen (46 und 48), wo- 
5 bel die besagten drel ersten Sensoren (92, 94 und 
96), der besagte zweite Sensor (74) und die besagten 
drei Motoren (58-1, 58-2 und 58-3) jeden Abschnitt 
(86) des besagten Plattchens (40) unter der und par- 
allel zur besagten Maske (38) positionieren mussen. 
10 5. Das Schrittschaltsystem nach Anspruch 4, da- 
durch gekennzeichnet, da& die besagten Piattchen- 
Haltevorrichtugnen (42 und 50) eine Platte (50) 
einbeziehen, und dadurch gekennzeichnet, daft jeder 
Motor (56-1, 58-2 und 58-3) zwischen den besagten 
15 beweglichen Vorrichtungen (46 und 48) und der be- 
sagten Platte (50) positioniert ist, wobei die besagten 
Motoren (58-1, 58-2 und 58-3) die Ebene der besag- 
ten Platte (50) auf Befehl der besagten Steuervorrich- 
tung (90) justieren. 
20 6. Das Schrittschaltsystem nach Anspruch 4 oder 
5, dadurch gekennzeichnet, daft die besagte Steuer- 
vorrichtung (90) die besagten Motoren (58-1, 58-2 
und 58-3) unabhangig in Reaktion auf Signale steu- 
ert, die von den besagten drei ersten Sensoren (92, 
25 94 und 96) und dem besagten zweiten Sensor (74) 
bereitgestellt werden. 

7. Das Schrittschaltsystem nach Anspruch 4, da- 
durch gekennzeichnet, da& jeder der besagten Sen- 
soren (74, 92, 94 und 96) ein Signal zu der besagten 
30 Steuervorrichtung (90) bereitstellt, welches die Ent- 
fernung von dlesem Sensor (74, 92, 94 und 96) zu ei- 
nem anderen Objekt anzeigt; dadurch, dad die 
besagte Steuervorrichtung (90) Signale zu den be- 
sagten beweglichen Vorrichtungen (46 und 48) be- 
35 reitstellt, urn den besagten zweiten Sensor (74) zu 
drei getrennten ersten gewunschten Positionen (un- 
ter 92, 94 und 96) mit Bezug zu jedem der besagten 
ersten Sensoren (92, 94 und 96) zu bewegen, wobei 
der besagte zweite Sensor (74) ein Signal zu der be- 
40 sagten Steuervorrichtung (90) bereitstellt, wenn er 
sich in jeder der besagten drei ersten gewunschten 
Positionen (unter 92, 94 und 96) befindet, wodurch 
die Entfernung von dem besagten zweiten Sensor 
(74) zu jeder der besagten ersten Positionen (unter 
45 92, 94 und 96) angezeigt wird; und dadurch, dafc die 
besagte Steuervorrichtung (90) Signale zu den be- 
sagten beweglichen Vorrichtungen (46 und 48) be- 
reitstellt, urn den besagten zweiten Sensor (74) in 
mindestens drei getrennte zweite gewunschte Posi- 
60 tionen (unter 98, 1 00 und 1 02) mit Bezug auf die be- 
sagte Maske (38) zu bewegen, wobei der besagte 
Sensor (74) eln Signal zu der besagten Steuervor- 
richtung (90) bereitstellt, wenn er sich in Jeder der be- 
sagten drei zweiten gewunschten Positionen (unter 
55 98, 100 und 102) befindet, wodurch die Entfernung 
von dem besagten zweiten Sensor (74) zu jeder der 
besagten zweiten gewunschten Positionen (unter 98, 
100 und 102) angezeigt wird. 
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8. Das Schrittschaltsystem nach Anspruch 7, da- 
durch gekennzeichnet, daB die besagte Steuervor- 
richtung (90) relative Versatzwerte fur die besagten 
ersten Sensoren (92, 94 und 96) auf der Basis der re- 
lativen Unterschiede in den Slgnalen errechnet, wel- 
che durch den besagten zweiten Sensor (74) zu der 
besagten Steuervorrichtung (90) bereitgestellt wer- 
den, wenn er sich in den besagten ersten und zweiten 
gewunschten Positionen (unter92, 94, 96, 98, 100 
und 102) beflndet. 

9. Das Schrittschaltsystem nach Anspruch 8, da- 
durch gekennzeichnet, daft die besagte Steuervor- 
richtung (90) ein Signal zu den besagten beweglichen 
Vorrichtungen (46 und 48) bereitstellt, um sich eine 
vorherbestimmte Entfernung untereinem (92) der be- 
sagten ersten Sensoren (92, 94 und 96) zu einer er- 
sten vorherbestimmten Stelle (166) des besagten 
Plattchens (40) zu bewegen, wobei die erste vorher- 
bestimmte Entfernung die gewunschte Entfernung 
zwischen der besagten Maske (38) und dem besag- 
ten Plfittchen (40), plus dem relattven Versatzwert 1st, 
und wobei die besagte Steuervorrichtung (90) da- 
nach - eine zur Zeit - die zweite und dritte vorherbe- 
stimmte Stelle (168 und 170) des besagten 
Plattchens (40) unterden besagten einen ersten Sen- 
sor (92) bewegt und der besagte eine erste Sensor 
(92) ein Signal zu der besagten Steuervorrichtung 
(90) bereitstellt, wodurch die Entfernung zwischen 
dem besagten einen ersten Sensor (92) und den be- 
sagten jeweiligen zweiten und dritten vorherbestimm- 
ten Stellen (168 und 170) angezeigt wlrd. 

10. Das Schrittschaltsystem nach Anspruch 9, 
dadurch gekennzeichnet, da&die besagte Steuervor- 
richtung (90) die Globalebene des besagten Platt- 
chens (40) in Reaktton auf die Signale des besagten 
einen ersten Sensors (92) errechnet, welche die Ent- 
fernung zwischen dem besagten einen ersten Sensor 
(92) und den Jeweiligen ersten, zweiten und dritten 
vorherbestimmten Stellen (166, 168 und 170) anzei- 
gen, und Signale zu den besagten Motoren (58-1 , 58- 
2 und 58-3) bereitstellt, um das besagte Plattchen 
(40) mit Bezug auf den besagten einen ersten Sensor 
(92) global abzuglelchen, damft das besagte Platt- 
chen (90) zu besagter Maske (38) global parallel liegt 

11. Das Schrittschaltsystem nach Anspruch 10, 
dadurch gekennzeichnet, da& die besagte Steuervor- 
richtung (90) ein Signal zu den besagten beweglichen 
Vorrichtungen (46 und 48) bereitstellt, um sich zu ei- 
nem ersten Abschnitt (1) des besagten Plattchens 
(40) unterden besagten drei ersten Sensoren (92, 94 
und 96) zu bewegen und Signale zu der besagten 
Steuervorrichtung (90) bereltzustellen, wodurch die 
Entfernung zwischen jedem ersten Zensor (92, 94 
und 96) und dem besagten ersten Abschnitt (1) ange- 
zeigt wird. 

12. Das Schrittschaltsystem nach Anspruch 11, 
dadurch gekennzeichnet, da&die besagte Steuervor- 
richtung (90) die Ebene des besagten ersten Ab- 



schnitts (1) in Reaktion auf die Signale der besagten 
ersten drei Sensoren (92, 94 und 96) errechnet, wel- 
che die Entfernung zwischen jedem ersten Sensor 
(92, 94 und 96) und dem besagten ersten Abschnitt 

5 (1) anzelgen; dadurch, daS die besagte Steuervor- 
richtung (90) Signale zu den besagten beweglichen 
Vorrichtungen (46 und 48) bereitstellt, umden besag- 
ten ersten Abschnitt (1) in Ausrichtung mit der besag- 
ten Maske (38) zu bewegen; und dadurch, daft die 

10 besagte Steuervorrichtung (90) Signale zu den be- 
sagten Motoren (58-1, 58-2 und 58-3) bere!tstellt,um 
den besagten ersten Abschnitt (1) mit Bezug auf die 
besagten ersten Sensoren (92, 94 und 96) abzuglei- 
chen, damit der besagte erste Abschnitt (1) parall zu 

15 besagter Maske (38) liegt 

13. Das Schrittschaltsystem nach Anspruch 12, 
dadurch gekennzeichnet, dak die besagte Steuervor- 
richtung (90) ein Signal zu den besagten beweglichen 
Vorrichtungen (46 und 48) bereitstellt, um einen zweh 

20 ten Abschnitt (2) des besagten Plattchens (40) unter 
die besagten drei ersten Sensoren (92, 94 und 96) zu 
bewegen, wobei die besagten drei ersten Sensoren 
(92, 94 und 96) Signale zu der besagten Steuervor- 
richtung bereitstellen, wodurch die Entfernung zwh 

25 schen jedem der ersten Sensoren (92, 94 und 96) und 
dem besagten zweiten Abschnitt (2) angezeigt wlrd; 
dadurch, daft die besagte Steuervorrichtung (90) die 
Ebene des besagten zweiten Abschnitts (2) in Reak- 
tion auf die Signale der besagten drei ersten Senso- 

30 ren (92, 94 und 96) errechnet, wodurch die 
Entfernung zwischen jedem ersten Sensor (92, 94 
und 96) und dem besagten zweiten Abschnitt (2) an- 
gezeigt wird; dadurch, daft die besagte Steuervor- 
richtung (90) Signale zu den besagten beweglichen 

35 Vorrichtungen (46 und 48) bereitstellt, um den besag- 
ten zweiten Abschnitt (2) in Ausrichtung mit der be- 
sagten Maske (38) zu bring en; und dadurch, daft die 
besagte Steuervorrichtung (90) Signale zu den be- 
sagten Motoren (58-1, 58-2 und 58-3) bereitstellt, um 

40 den besagten zweiten Abschnitt (2) mit Bezug auf die 
besagten ersten Sensoren (92, 94 und 96) abzuglei- 
chen, damit der besagte zweite Abschnitt (2) parallel 
zu besagter Maske (38) liegt 

14. Eine Methode zum Exponieren eines mit Fo- 
45 tdack beschichteten Halbleiterpl§ttchens (40) in en 

nem Schrittschaltsystem (16) fur eine Steindruck- 
maschine (1 0), in der ein Abschnitt (86) des besagten 
Plattchens (40) zur Zelt mit elner Musterabgren- 
zungsmaske (38) ausgerichtet und durch die besagte 

60 Maske (38) Energie (34) aufgewendet wird, um das 
besagte Muster auf diesem ausgerichteten Abschnitt 
(86) zu exponieren, gekennzeichnet durch die (Ar- 
beits)Schritte der Bestimmung einer Schntttebene Je- 
des Abschnitts (86) des besagten Plattchens (40) 

55 relativ zu der Ebene der besagten Maske (38) durch 
Erkennung von mindestens drei verschiedenen 
Punkten in jedem Abschnitt, und die Justierung der 
Ebene des besagten Plattchens (40) Jedesmal dann, 
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wenn eln Abschnltt (86) des besagten Plittchens (40) 
mit der besagten Maske (38) ausgerichtet ist, urn zu 
bewirken, da& die Ebene dieses ausgerichteten Ab- 
schnitt9 (86) in einer gewunschten Beziehung mit Be- 
zug auf die besagte gegebene Ebene llegt. 

15. Die Methode nach Anspruch 14, dadurch ge- 
kennzeichnet daft die gewunschte Beziehung paral- 
lel ist. 

16. Die Methode nach Anspruch 14, dadurch ge- 
kennzeichnet daft die besagte Methode weiterhln 
den (Arbeits)Schritt der Bestlmmung der Ebene der 
besagten Maske (38) einbezieht. 

17. Die Methode nach Anspruch 14, dadurch ge- 
kennzeichnet daG> der besagte (Arbeits)Schritt der 
Bestimmung die (Arbeits)Schritte der Ermittlung der 
Ebene der besagten Maske (38) reJatlv zu einer festen 
Ebene (76) und des globalen Abgleichens des besag- 
ten Plittchens (40) mit Bezug auf die Ebene der be- 
sagten bestimmten Maske (38) einbezieht 

18. Die Methode nach einem der Anspruche 14 
bis 1 7, dadurch gekennzeichnet daft der besagte (Ar- 
betts)Schritt des Justierens das Spelchern von Daten 
einbezieht, welch e die Relativposition von drei Punk- 
ten (unter 92, 94 und 96) in jedem Abschnitt (86) mit 
Bezug auf eine bekannte Position (76) anzeigen. 

19. Die Methode nach Anspruch 17, dadurch ge- 
kennzeichnet daft das besagte Plittchen (40) durch 
einen Mechanismus (16) festgehalten wird, der das 
besagte Plittchen (40) in diex, y und 7 Linearrichtun- 
gen bewegt und das besagte Plattchen (40) urn die x, 
y und z Achse dreht, wobel der besagte Mechanismus 
(16) einen ersten Entfernungssensor (74) aufweist 
der in fester Beziehung zu besagtem Plattchen (40) 
positioniert ist und einen zweiten Entfernungssensor 
(92, 94 und 96), der in Beziehung zu der besagten fe- 
sten Ebene (76) positioniert ist; dadurch gekenn- 
zeichnet da& der besagte (Arbeits) Schrttt der 
Bestimmung die Bewegung des besagten Mechanis- 
mus (16) in die x und y Richtungen einbezieht, wenn 
er sich in einer vor her festgelegten z-Position befin- 
det, so daB sich der erste Sensor (74) in einer vorher- 
bestimmten Beziehung, einer zurZelt mit drel vor her 
festgelegten Punkten (unter 92, 94 und 96) auf der be- 
sagten festen Ebene (76) bef indet und die durch den 
besagten ersten Sensor (74) an jedem der besagten 
drei Punkte (unter 92, 94 und 96) abgefuhlte Entfer- 
nung abllest und den besagten Mechanismus (16) In 
die x und y Richtungen bewegt wenn er sich In der be- 
sagten vorher festgelegten z-Position befindet so 
da& sich der besagte erste Zensor (74) in einer vor- 
herbestimmten Beziehung, einerzur Zeit, mitdrei vor- 
her festgelegten Punkten (98, 100 und 102) befindet 
die mit einem der besagten Punkte der festen Ebene 
(unter 92, 94 und 96) gepaartsind und die Versatzent- 
fernung zwischen der besagten festen Ebene (76) 
und Maske (38) fur jedes der besagten drei Punktpaa- 
re (unter 92, 94 und 96 und 98, 100 und 102) errech- 
net. 



20. Die Methode nach Anspruch 19, dadurch ge- 
kennzeichnet dad der besagte (Arbeits)Schritt des 
globalen Abgleichens die (Arbeits)Schritte der Bewe- 
gung des besagten Mechanismus (16) in die x und y 

5 Richtungen einbezieht, wenn er sich In einer zweiten. 
vorher festgelegten z-Position befindet so dad sich 
der besagte zweite Sensor (92, 94 und 96) in einer 
vorherbestimmten Beziehung, einerzur Zeit, mit drei 
unterteilten Punkten (166, 168 und 170) auf dem be- 

10 sagten Plattchen (40) befindet und die Entfernung ab- 
llest, die durch den besagten zweiten Zensor (166, 
168 und 170) an jedem der besagten drei Punkte 
(166, 168 und 170) abgefuhlt wird; und das Bewegen 
des besagten Plittchens (40) urn die besagte x-Ach- 

15 se und besagte y-Achse, bis sich das besagte Platt- 
chen (40) parallel zur Ebene der besagten Maske (38) 
befindet 

21. Die Methode nach Anspruch 20, dadurch ge- 
kennzeichnet dad das besagte Plattchen (40) eine 

20 Vieizahl von vorher festgelegten und vorher bemes- 
senen Abschnitten (86) aufweist von denen eln Jeder 
exponlert werden soli, und der besagte zweite sensor 
(92, 94 und 96) schlie&t drei dreieckig positionierte 
Einzelsensoren (92, 94 und 96) zur Bereitstellung ei- 
25 nes Signals ein, welches die Entfernung von dem be- 
sagten Sensor (92, 94 und 96) zu einem Festpunkt 
anzelgt, wobel die besagten drei Sensoren (92, 94 
und 96) derartig mit Bezug zueinander positioniert 
sind, dad sie innerhalb eines Abschnitts (86) des be- 
so sagten Plattchens (40) passen; dadurch gekenn- 
zeichnet daft der besagte (Arbelts)Schrltt des 
Justierens die (Arbeits)Schritte des Bewegens des 
besagten Mechanismus (16) in die x und y Richtun- 
gen, wihrend er sich in einer zweiten, vorher festge- 
35 legten z-Position befindet, einbezieht bis sich die 
besagten drei zweiten Sensoren (92, 94 und 96) in- 
nerhalb eines Abschnitts (86) des besagten Platt- 
chens (40) beflnden, wobel die Planarposition des 
besagten Plittchens (40) urn die besagte x-Achse 
40 und die besagte y-Achse gedreht wird, die Position 
der Ebene des besagten Plattchens (40) manifestie- 
rende Daten gespelchert werden und der besagte 
Mechanismus (16) In die x und y Richtungen bewegt 
wird, bis der besagte Abschnitt (86) mit der besagten 
45 Maske (38) ausgerichtet ist und die besagte Ebene 
des besagten Plittchens (40) in Reaktion auf die be- 
sagten gespelcherten Daten elngestellt wird. 

22. Die Methode nach Anspruch 21, dadurch ge- 
kennzeichnet da& die besagten (Arbeits)SchrittB des 

co Bewegens des besagten Mechanismus (16) in die x 
und y Richtungen, bis sich die besagten drei zweiten 
Sensoren (92, 94 und 96) Innerhalb eines Abschnitts 
(86) des besagten Plittchens (40) bef inden, des Dre- 
hens der Planarposition des besagten Plattchens (40) 

55 urn die besagte x-Achse und die besagte y-Achse, 
und des Speicherns von Daten welche die Position 
der Ebene des besagten Plittchens (40) manifestie- 
ren, fur jeden Abschnitt (86) des besagten Plittchens 
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(40) vor dem besagten (Arbeits)Schritt des Bewegens 
des besagten Mechanismus (16) in die x und y Rich- 
tungen, bis der besagte Abschnitt (86) mit der besag- 
ten Maske (38) ausgerichtet ist, wiederholt werden; 
und dadurch, daB der besagte (Arbelts)Schrttt des 
Bewegens des besagten Mechanismus (16) in die x 
und y Richtungen, bis der besagte Abschnitt (86) mit 
der besagten Maske (38) ausgerichtet ist, und des 
Einstellens der besagten Ebene des besagten Platt- 
chens (40) in Reaktlon auf die besagten gespelcher- 
ten Daten fur jeden Abschnitt (86) des besagten 
Plattchens (40) wiederholt wird. 



Revendicatlons 

1. Systeme pas a pas (16) pour una machine de 
lithographie (10) du type utilise pour exposer un des- 
sin sur une plaquette (40) semi-conductrice recou- 
verte d'un agent photoresistant, une section (66) a la 
fols, ledit systeme pas a pas (16) comprenant des 
moyens (42 et 50) de maintlen de ladite plaquette 
(40), des moyens (36) de maintien d'un masque (38) 
definissant un dessin dans un plan donne, des 
moyens (46 et 48) de deplacement desdits moyens 
(68) de maintien de ia plaquette au-dela dudit masque 
(38) par pas entiers, de maniere a ce qu'une section 
(86) a la fois de ladite plaquette (40) soit alignee avec 
ledit masque (38), et des moyens (12. 14, 28) pour 
dinger de I'energie a travers ledit masque (38) afin 
d'exposer ledit dessin sur ladite section alignee (86) 
de ladite plaquette (40), caract6rise par des moyens 
(74, 92, 94, 96, 98, 100, 102) de determination d'un 
plan de section de chaque section (86) de ladite pla- 
quette (40) par rapport audit plan donne en detectant 
au moins trots points drfferents dans chaque section ; 
et des moyens (58-1, 58-2, 58-3, 60-1, 60-2 et 60-3) 
de reglage pour regler, en reponse auxdits moyens 
(74, 92, 94, 96, 98, 1 00, 1 02) de determination, le plan 
de ladite plaquette (40), au moment ou chaque sec- 
tion (86) de ladite plaquette (40) est alignee avec ledit 
masque (38) pour fairs en sorte que la section (86) ali- 
gnee soit dans une relation souhaitee par rapport 
audit plan donne. 

2. Systeme pas a pas selon la revendication 1, 
caracterise en ce que ladite relation souhaitee est le 
plan de section de ladite section qui est parallele audit 
plan donne. 

3. Systeme pas a pas selon la revendication 2, 
caracterise en ce que lesdits moyens de determina- 
tion (74, 92, 94, 96, 98, 100, 102) determiner* en 
outre le plan dudit masque (38) comme etant ledit plan 
donne. 

4. Systeme pas a pas selon Tune quelconque des 
revendicatlons 1 , 2 ou 3, caracterise en ce que lesdits 
moyens (74, 92, 94, 96, 98, 100, 102) de determina- 
tion comprennent trois premiers capteurs distincts 
(92, 94 et 96) fixes auxdlts moyens (36) de maintien 



de masque, lesdits trois premiers capteurs (92, 94 et 
96) etant places de maniere a se trouver a I'interieur 
d'une surface (76) correspondent a la surface de cha- 
que section (86) de plaquette (40) ; un deuxieme cap- 

5 teur (74) f bee auxdlts moyens (42 et 50) de maintien 
de plaquette ; trois moteurs vertlcaux distincts (58-1, 
58-2 et 58-3) fixes entre lesdits moyens de deplace- 
ment (46 et 48) et lesdits moyens (42 et 50) de main- 
tien de plaquette, afin de regler le plan desdits 

10 moyens (42 et 50) de maintien de plaquette par rap- 
port auxdlts moyens de deplacement (46 et 48) ; et 
des moyens de commande (90) pour commander les- 
dits moyens de deplacement (46 et 48), lesdits trois 
premiers capteurs (92, 94 et 96), ledit deuxieme cap- 

15 teur (74) et lesdits trois moteurs (58-1 , 58-2 et 58-3) 
afin de posttlonner chaque section (86) de ladite pla- 
quette (40) en dessous dudit masque (38) et paralle- 
lement a ceJui-ci. 

5. Systeme pas a pas selon la revendication 4, 
20 caracterise en ce que lesdits moyens (42 et 50) de 

maintien de plaquette comprennent une plaque (50) ; 
et en ce que chaque moteur (58-1, 58-2 et 58-3) est 
place entre lesdits moyens de deplacement (46 et 48) 
et ladite plaque (50), lesdits moteurs (58-1 , 58-2 et 58- 
25 3) reglant le plan de ladite plaque (50) sur commande 
desdits moyens de commande (90). 

6. Systeme pas a pas selon la revendication 4 ou 
la revendication 5, caracterise en ce que lesdits 
moyens de commande (90) commandant lesdits 

30 moteurs (58-1, 58-2 et 58-3) independamment en 
reponse a des slgnaux fournls par lesdits trois pre- 
miers capteurs (92, 94 et 96) et ledit deuxieme cap- 
teur(74). 

7. Systeme pas a pas selon la revendication 4, 
35 caracterise en ce que chacun desdits capteurs (74, 

92, 94 et 96) fournit un signal auxdits moyens de 
commande (90) Indiquant la distance entre ce capteur 
(74, 92, 94 et 96) et un autre objet ; en ce que lesdits 
moyens de commande (90) fournissent des signaux 

40 auxdits moyens de deplacement (46 et 48) afin de 
deplacer ledit deuxieme capteur (74) vers trois pre- 
mieres positions souhaitees distlnctes (en-dessous 
de 92, 94 et 96) par rapport a chacun desdits premiers 
capteurs (92, 94 et 96), ledit deuxieme capteur (74) 

45 fournissant un signal auxdits moyens de commande 
(90) quand II est a chacune desdites trois premieres 
positions souhaitees (en-dessous de 92, 94 et 96) 
Indiquant la distance entre ledit deuxieme capteur 
(74) et chacune desdites premieres positions sou ha i- 

60 tees (en dessous de 92, 94 et 96) ; et en ce que lesdits 
moyens de commande (90) fournissent des signaux 
auxdits moyens de deplacement (46 et 48) afin de 
deplacer ledit deuxieme capteur (74) vers au moins 
trois deuxiemes positions souhaitees distinctes (en- 

05 dessous de 98, 100 et 102) par rapport audit masque 
(38), ledit capteur (74) fournissant un signal auxdits 
moyens de commande (90) quand il est a chacune 
desdites trois deuxiemes positions souhaitees (en 
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dessous de 98, 1 00 et 1 02) Indlquant la distance entre 
(edit deuxieme capteur (74) et chacune desdites 
deuxiemes positions souhaitees (en-dessous de 98, 
100 et102). 

8. Systeme pas d pas selon la revendlcation 7, 
caracterise en ce que lesdits moyens de commands 
(90) calculent des valeurs de deplacement reJatif pour 
lesdits premiers capteurs (92, 94 et 96) sur la base 
des differences relatives dans les signaux fournis 
auxdits moyens de commando (90) par ledit 
deuxleme capteur (74) quand il est auxdites premie- 
res et deuxiemes positions souhaitees (en-dessous 
de 92. 94, 96, 98, 100 et 102). 

9. Systeme pas d pas selon la revendication 8, 
caracterise en ce que lesdits moyens de comma nde 
(90) fournissent un signal auxdita moyens de depla- 
cement (48 et 48) pour les d 6 placer jusqu'a: un pre- 
mier emplacement predetermine (166) de ladite 
plaquette (40) d une distance predeterminee sous 
Tun (92) desdits premiers capteurs (92, 94 et 96), 
ladite premiere distance predeterminee etant la dis- 
tance souhaitee entre ledit masque (38) et ladite pla- 
quette (40), plus ladite valour de displacement reJatif, 
lesdits moyens de commando (90) les deplacant 
ensuite jusqu'aux deuxieme et troisieme emplace- 
ments predetermines (168 et 170), I'un apres I'autre, 
de ladite plaquette (40) sous ledit un (92) desdits pre- 
miers capteurs et ledit un (92) desdits premiers cap- 
teurs fournissant un signal auxdits moyens de 
commande (90) indiquant la distance entre ledit un 
(92) desdits premiers capteurs et lesdits deuxleme et 
troisieme emplacements predetermines respectifs 
(168 et170). 

10. Systeme pas d pas selon la revendication 9, 
caracterise en ce que lesdits moyens de commande 
(90) calculent le plan global de ladite plaquette (40) en 
reponse aux signaux dudit un (92) desdits premiers 
capteurs Indiquant la distance entre ledit un (92) des- 
dits premiers capteurs et lesdits premier, deuxieme et 
troisieme emplacements predetermines respectifs 
(166, 168 et 170) et fournissent des signaux auxdits 
moteurs (58-1, 58-2 et 58-3) pour mettre ladite pla- 
quette (40) globalement & niveau par rapport audit un 
(92) desdits premiers capteurs, de maniere & ce que 
ladite plaquette (40) sort globalement parallele audit 
masque 38. 

11 . Systeme pas a pas selon la revendication 1 0, 
caracterise en ce que lesdits moyens de commande 
(90) fournissent un signal auxdits moyens de depla- 
cement (46 et 48) af in de deplacer une premiere sec- 
tion (1) de ladite plaquette (40) en dessous desdits 
trols premiers capteurs (92, 94 et 96), lesdits trois pre- 
miers capteurs (92, 94 et 96) fournissant des signaux 
auxdits moyens de commande (90) indiquant la dis- 
tance entre chacun des premiers capteurs (92, 94 et 
96) et ladite premiere section (1). 

12. Systeme pas & pas selon la revendication 11, 
caracterise en ce que lesdits moyens de commande 



(90) calculent le plan de ladite premiere section (1) en 
reponse aux signaux desdits trois premiers capteurs 
(92, 94 et 96) indiquant la distance entre chacun des 
premiers capteurs (92, 94 et 96) et ladite premiere 

5 section (1) ; en ce que lesdits moyens de commande 
(90) fournissent des signaux auxdits moyens de 
deplacement (46 et 48) pour positionner ladite pre- 
miere section (1) en alignement avec ledit masque 
(38) ; et en ce que lesdits moyens de commande (90) 

10 fournissent des signaux auxdits moteurs (58-1 , 58-2 
et 58-3) pour mettre ladite premiere section (1) a 
niveau par rapport auxdits premiers capteurs (92, 94 
et 96) de maniere d ce que la premiere section (1 ) soit 
parallele audit masque (38). 

15 1 3. Systeme pas a pas selon la revendication 1 2, 
caracterise en ce que lesdits moyens de commande 
(90) fournissent un signal auxdits moyens de depla- 
cement (46 et48) af in de deplacer une deuxieme sec- 
tion (2) de ladite plaquette (40) en-dessous des trois 

20 premiers capteurs (92, 94 et 96), lesdits trois premiers 
capteurs (92, 94 et 96) fournissant des signaux aux- 
dits moyens de commande (90) indiquant la distance 
entre chacun des premiers capteurs (92, 94 et 96) et 
ladite deuxieme section (2) ; en ce que lesdits 

25 moyens de commande (90) calculent le plan de ladite 
deuxleme section (2) en reponse aux signaux desdits 
trols premiers capteurs (92, 94 et 96) Indiquant la dis- 
tance entre chacun des premiers capteurs (92, 94 et 
96) et ladite deuxieme section (2) ; en ce que lesdits 

so moyens de commande (90) fournissent des signaux 
auxdits moyens de deplacement (46 et 48) pour pla- 
cer ladite deuxleme section (2) en alignement avec 
ledit masque (38) ; et en ce que lesdits moyens de 
commande (90) fournissent des signaux auxdits 

35 moteurs (58-1, 58-2 et 58-3) pour mettre ladite 
deuxieme section (2) a niveau par rapport auxdits 
premiers capteurs (92, 94 et 96) de maniere d ce que 
ladite deuxieme section (2) soit parallele audit mas- 
que (38). 

40 14. Precede pour exposer une plaquette (40) se- 
mi-conductrice recouverte d'un agent photoresists nt 
dans un systeme pas a pas (1 6) pour une machine de 
lithographic (10) dans lequel une section (86) a. la fois 
de ladite plaquette (40) est alignee avec ledit masque 

45 (38) definissant un dessin et de I'energie (34) est 
appliquee a. travers fedit masque (38) af in d'exposer 
ledit dessin sur cette section (86) alignee, caracterise 
par les etapes de determination d'un plan de section 
de chaque section (86) de ladite plaquette (40) par 

so rapport au plan dudit masque (38) en detectant au 
moins trois points differents dans chaque section ; et 
reglage du plan de ladite plaquette (40) A chaque fols 
qu'une section (86) de ladite plaquette (40) est ali- 
gnee avec ledit masque (38) pour f aire que le plan de 

55 cette section alignee (86) soit dans une relation sou- 
haitee par rapport audit plan donne. 

15. Precede selon la revendication 14, caracte- 
rise en ce que ladite relation souhaitee est une rela- 
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tion de parallelisms. 

16. Procede selon la revendication 14, caracte- 
rise en ce que I edit procede comprend en outre 
I'etape de determination du plan dudit masque (38). 

17. Procede selon la revendication 14, caracte- 
rise en ce que ladite etape de determination 
comprend les etapes de reperage du plan dudit mas- 
que (38) par rapport a un plan fixe (76) et de mise a 
niveau global de ladite plaquette (40) par rapport 
audit plan de masque (38) repere. 

18. Procede selon I'une quelconque des re vend i- 
cations 14 a 17, caracterise en ce que ladite etape de 
reglage comprend la memorisation de donnees indi- 
quant la position relative de trois points (en-dessous 
de 92, 94 et 96) dans chaque section (86) par rapport 
a une position connue (76). 

19. Procede selon la revendication 17, caracte- 
rise en ce que ladite plaquette (40) est maintenue par 
un dispositif (16) qui deplace ladite plaquette (40) 
dans les directions rectilignes x, y et z et qui tour nent 
ladite plaquette (40) autourdes axes x, y et z, I edit dls- 
positlf (1 6) possedant un premier capteur de distance 
(74) positionne dans une relation fixe par rapport a 
ladite plaquette (40) et un deuxieme capteur de dis- 
tance (92, 94 et96) positionne dans une certaine rela- 
tion par rapport audit plan f bee (76) ; caracterise en ce 
que ladite etape de reperage comprend le deface- 
ment dudit dispositif (16) dans les directions x et y, 
quand il est dans une position predefinie z, de 
maniere a ce que ledit premier capteur (74) soit dans 
une relation predeterminee avec trots points prede- 
termines, un a la fols, (en-dessous de 92, 94 et 96) sur 
ledit plan fixe (76) et la lecture de la distance detectee 
par ledit premier capteur (74) a chacun desdits trois 
points (en dessous de 92, 94 et 96), le deplacement 
dudit dispositif (16) dans les directions x et y, quand 
il est a la position predefinie z, de maniere a ce que 
ledit premier capteur (74) soit dans une relation pre- 
determinee avec trois points predefines (98, 100 et 
102), un a la fois, sur ledit masque (38), chacun des- 
dits points de masque predetermines (98, 100 et 102) 
etant conjugues avec Tun desdits points de plan fixes 
(en dessous de 92, 94 et 96) et le calcul de la distance 
de decalage entre ledit plan fixe (76) et le masque 
(38) pourchacune desdites trois paires de points (en 
dessous de 92, 94 et 96 et 98, 1 00 et 102). 

20. Procede selon la revendication 19, caracte- 
rise en ce que ladite etape de mise a niveau global 
comprend les etapes de deplacement dudit dispositif 
(16) dans les directions x et y, quand il est a une 
deuxieme position predefinie z, de maniere a ce que 
ledit deuxieme capteur (92, 94 et 96) soit dans une 
relation predeterminee avec trois points ecartes les 
uns des autres (166, 168 et 1 70), un a la fois, sur la 
plaquette (40) et de lecture de la distance detectee 
par ledit deuxieme capteur (166, 168 et 170 ) a cha- 
cun desdits trois points ( 166, 168 et 170 ); et de 
deplacement de ladite plaquette (40) autour dudit axe 



x et dudit axe y Jusqu'a ce que ladite plaquette (40) 
soit parallels audit plan de masque (38). 

21. Procede selon la revendication 20, caracte- 
rise en ce que ladite plaquette (40) possede une plu- 

5 ralite de sections (86) predefines et predlmen- 
sionnees, chacune d'elles devant etre exposee et en 
ce que ledit deuxieme capteur (92, 94 et 96) 
comprend trois capteurs individuals (92, 94 et 96) 
positionnes en triangle pour fburnir un signal indi- 

10 quant la distance entre ledit capteur (92, 94 et 96) et 
un point fixe, lesdits trois capteurs (92, 94 et 96) etant 
positionnes les uns par rapport aux autres de maniere 
a s'inserer dans une section (86) de ladite plaquette 
(40), en ce que ladite etape de reglage comprend les 

15 etapes de deplacement dudit dispositif (1 6) dans les 
directions x et y, pendant qu'il est a la deuxieme posi- 
tion predefinie z, jusqu'a ce que lesdits trois deuxie- 
mes capteurs (92, 94 et 96) soient a I'interieur d'une 
section (86) de ladite plaquette (40), de rotation de la 

20 position plane de ladite plaquette (40) autour dudit 
axe x et dudit axe y, de memorisation de donnees Ind k 
quant la position dudit plan de plaquette (40), et de 
deplacement dudit dispositif (16) dans les directions 
x et y jusqu'a ce que ladite section (86) soit aiignee 

25 avec ledit masque (38), et de reglage dudit plan de 
ladite plaquette (40) en re pons e auxdites donnees 
memorteees. 

22. Procede selon la revendication 21, caracte- 
rise en ce que lesdites etapes de deplacement dudit 

30 dispositif (16) dans les directions x et y jusqu'a ce que 
lesdits trois deuxlemes capteurs (92, 94 et 96) soient 
a I'lnterieur d'une section (86) de ladite plaquette (40), 
de rotation de la position plane de ladite plaquette 
(40) autour dudit axe x et dudit axe y, et de memori- 

35 sation de donnees indiquant la position dudit plan de 
plaquette (40), sont repetees pour chaque section 
(86) de ladite plaquette (40) avant ladite etape de 
deplacement dudit dispositif (16) dans les directions 
x et y jusqu'a ce que tadite section (86) soit aiignee 

40 avec ledit masque (38) ; et en ce que ladite etape de 
deplacement dudit dispositif (16) dans les directions 
x et y jusqu'a ce que ladite section (86) soit aiignee 
avec ledit masque (38) et de reglage dudit plan de 
ladite plaquette (40) en reponse auxdites donnees 

45 memorisees est repetee pour chaque section (86) de 
ladite plaquette (40). 
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